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INTRODUCTION 


The  Institute  for  Computer  Applications  in  Science  and  Engineering  (ICASE)  is  operated 
at  the  Langley  Research  Center  of  NASA  by  the  Universities  Space  Research  Association 
(USRA)  under  a  contract  with  the  Center.  USRA  is  a  non-profit  consortium  of  major  U.  S. 
colleges  and  universities. 

The  Institute  conducts  unclassified  basic  research  in  applied  mathematics,  numerical 
analysis,  and  computer  science  in  order  to  extend  and  improve  problem  solving  capabilities 
in  science  and  engineering,  particularly  in  aeronautics  and  space. 

ICASE  has  a  small  permanent  staff.  Research  is  conducted  primarily  by  visiting  scientists 
from  universities  and  industry  who  have  resident  appointments  for  limited  periods  of  time, 
and  by  consultants.  Members  of  NASA’s  research  staff  also  may  be  resident  at  ICASE  for 
limited  periods. 

The  major  categories  of  the  current  ICASE  research  program  are: 

•  Numerical  methods,  with  particular  emphasis  on  the  development  and  analysis  of  basic 
numerical  algorithms; 

•  Control  and  parameter  identification  problems,  with  emphasis  on  effective  numerical 
methods; 

•  Computational  problems  in  engineering  and  the  physical  sciences,  particularly  fluid 
dynamics,  acoustics,  structural  analysis,  and  chemistry; 

•  Computer  systems  and  software,  especially  vector  and  parallel  computers,  microcom¬ 
puters,  and  data  management. 

ICASE  reports  are  considered  to  be  primarily  preprints  of  manuscripts  that  have  been 
submitted  to  appropriate  research  journals  or  which  are  to  appear  in  conference  proceedings. 
In  the  next  section,  a  complete  listing  of  ICASE  reports  for  the  calendar  years  1975  through 
December  1991  are  given.  The  final  section  contains  journal  and  conference  proceedings 
references  for  older  reports. 
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*  Presently,  ICASE  is  operated  at  NASA  Langley  Research  Center,  Hampton,  VA,  23665  under  NASA 
Contract  No.  NASl-18605.  In  the  past,  support  has  been  provided  by  NASA  Contracts  No.  NASl-17070, 
NASl-17130,  NASl-15810,  NASl-16394,  NASl-14101,  and  NASl-14472. 
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ICASE  Reports  -  1991 

Jacobs,  Peter  A.:  Transient,  hypervelocity  flow  in  an  axisymmetric  nozzle.  ICASE  Report 
No.  91-1,  January  2,  1991,  52  pages.  Presented  at  the  Aerospace  Sciences  Meeting,  Reno, 
Jan.  1991. 

Ta’asan,  Shlomo:  “One  shot”  methods  for  optimal  control  of  distributed  parameters  systems 
I:  Finite  dimensional  control.  ICASE  Report  No.  91-2,  January  8,  1991,  22  pages. 

Crockett,  Thomas  W.,  and  Tobias  OrlofF:  A  parallel  rendering  algorithm  for  MIMD  archi¬ 
tectures.  ICASE  Report  No.  91-3,  June  3,  1991,  25  pages.  To  be  submitted  to  Concurrency; 
Practice  and  Experience. 

Bokhari,  Shahid  H.:  Complete  exchange  on  the  iPSC-860.  ICASE  Report  No.  91-4,  January 
11,  1991,  32  pages. 

Bokhari,  Shahid  H.:  Multiphase  complete  exchange  on  a  circuit  switched  hypercube.  ICASE 
Report  No.  91-5,  January  8,  1991,  24  pages.  Proceedings  of  the  1991  International  Confer¬ 
ence  on  Parallel  Processing,  pp.  525-,  1991. 

Duck,  Peter  W.,  and  Mehdi  R.  Khorrami:  On  the  effects  of  viscosity  on  the  stability  of  a 
trailing-line  vortex.  ICASE  Report  No.  91-6,  January  10,  1991,  32  pages.  Submitted  to  J. 
Fluid  Mechanics. 

Jordan,  Harry  F.:  5/  ed  versus  distributed  memory  multiprocessors.  ICASE  Report  No. 
91-7.  January  10,  1991,  19  pages.  To  appear  in  the  Proceedings  of  European  Centre  for 
Medium  Range  Weather  Foreceists  workshop  on  Use  of  Parallel  Processors  in  Meteorology, 
Nov.  26-30,  1990. 

Harten,  Ami:  Recent  developments  in  shock-capturing  schemes.  ICASE  Report  No.  91-8, 
January  22,  1991,  13  pages.  Proc.  of  the  International  Congress  of  Mathematicians  1990, 
Kyoto,  Japan. 

Speziale,  Charles  G.,  and  Sutanu  Sarkar:  Second-order  closure  models  for  supersonic  tur¬ 
bulent  flows.  ICASE  Report  No.  91-9,  January  23,  1991,  24  pages.  AIAA  29th  Aerospace 
Sciences  Meeting;  AIAA  Paper  No.  91-0217. 

Chen,  Yen-Ming,  Yuh-Roung  Ou,  and  Arne  J.  Pearlstein:  Development  of  the  wake  behind 
a  circular  cylinder  impulsively  started  into  rotatory  and  rectilinear  motion:  Intermediate 
rotation  rates.  ICASE  Report  No.  91-10,  January  24,  1991,  61  pages.  Submitted  to  Journal 
of  Fluid  Mechanics. 

Mavriplis,  D.  J.,  and  L.  Martinelli:  Multigrid  solution  of  compressible  turbulent  flow  on 
unstructured  meshes  using  a  two-equation  model.  ICASE  Report  No.  91-11,  January  31, 
1991,  41  pages.  Submitted  to  AIAA  Journal. 

Saltz,  Joel,  Serge  Petiton,  and  Harry  Berryman:  Performance  effects  of  irregular  commu¬ 
nications  patterns  on  massively  parallel  multiprocessors.  ICASE  Report  No.  91-12,  January 
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31,  1991,  22  pages.  Journal  of  Parallel  and  Distributed  Computing,  Vol.  13,  pp.  202-212, 
1991. 


Wu,  Janet,  Joel  Saltz,  Harry  Berryman,  and  Seema  Hiranandani:  Distributed  memory  com¬ 
piler  design  for  sparse  problems.  ICASE  Report  No.  91-13,  January  31,  1991,  40  pages. 
Submitted  to  IEEE  Trans.  Software  Engng. 

Smith,  R.C.,  K.L.  Bowers,  and  C.R.  Vogel:  Numerical  recovery  of  material  parameters  in 
Euler-Bernoulli  beam  models.  ICASE  Report  No.  91-14,  February  5,  1991,  38  pages.  Sub¬ 
mitted  to  Journal  of  Mathematical  Systems,  Estimation  and  Control. 

Smith,  R.C.,  and  K.L.  Bowers:  A  fully  Galerkin  method  for  the  recovery  of  stiffness  and 
damping  parameters  in  Euler-Bernoulli  beam  models.  ICASE  Report  No.  91-15,  February 
5,  1991,  22  pages.  Computation  and  Control  II,  editors  K.L.  Bowers  and  J.  Lund,  Birkhauser, 
Boston,  pp.  289-306,  1991. 

Thangam,  S.,  R.  Abid,  and  C.G.  Speziale:  Application  of  a  new  K  —  t  model  to  near  wall 
turbulent  flows.  ICASE  Report  No.  91-16,  February  5,  1991,  11  pages.  AIAA  Journal,  in 
press. 

Balachandar,  S.,  and  L.  Sirovich:  Probability  distribution  functions  in  turbulent  convection. 
ICASE  Report  No.  91-17,  February  11,  1991,  40  pages.  Physics  of  Fluids,  Vol.  3,  No.  5, 
pp.  919-917,  1991. 

Jordan,  Harry  F.:  Digital  optical  computers  at  the  optoelectric  computing  systems  center. 
ICASE  Report  No.  91-18,  February  11,  1991,  20  pages.  Optics  for  Computers:  Architec¬ 
tures  &  Technologies,  SPIE  Proceedings  Series,  Vol.  1505,  pp.  87-98,  SPIE  Bellingham 
Washington,  1991. 

Gropp,  William  D.,  and  David  E.  Keyes:  Domain  decomposition  with  local  mesh  refinement. 
ICASE  Report  No.  91-19,  February  22,  1991,  32  pages.  To  appear  in  SIAM  Journal  of 
Scientific  and  Statistical  Computation. 

Gropp,  William  D.,  and  David  E.  Keyes:  Domain  decomposition  methods  in  computational 
fluid  dynamics.  ICASE  Report  No.  91-20,  February  22,  1991,  24  pages.  International  Jour¬ 
nal  of  Numerical  Methods  in  Fluids,  Vol.  14,  No.  2,  pp.  147-165,  Jan.  30,  1992. 

Tan  veer,  S.:  Singularities  in  water  waves  and  Rayleigh- Taylor  instability.  ICASE  Report  No. 
91-21.  February  15,  1991,  39  pages.  Proc.  Roy.  Soc.  LONDON  A,  Vol.  435,  pp.  135-158, 
1991. 

Smyrlis,  Yiorgos  S.,  and  Demetrious  T.  Papageorgiou:  Predicting  chaos  for  infinite  dimen¬ 
sional  dynamical  systems:  The  Kuramoto-Sivashinsky  equation,  a  case  study.  ICASE  Report 
No.  91-22.  February  19,  1991,  14  pages.  Proceedings  of  the  National  Academy  of  Sciences, 
USA,  Vol.  88,  No.  24,  pp.  11129-11132,  1991. 
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Thangam,  S.,  and  C.G.  Speziale:  Turbulent  separated  flow  past  a  backvmrd- facing  step:  A 
critical  evaluation  of  two-equation  turbulence  models.  ICASE  Report  No.  91-23,  February 
20,  1991,  27  pages.  AIAA  Journal,  in  press. 

Jacobs,  P.A.,  and  R.J.  Stalker:  Mach  4  o,nd  Mach  8  axisymmetric  nozzles  for  a  shock  tunnel. 
ICASE  Report  No.  91-24,  February  26,  1991,  26  pages.  Aeronautical  Journal,  Vol.  95,  No. 
949,  pp.  324-334,  Nov.  1991. 

Mavriplis,  Dimitri  J.;  Unstructured  and  adaptive  mesh  generation  for  high  Reynolds  number 
viscous  flows.  ICASE  Report  No.  91-25,  February  27,  1991,  25  pages.  Proceedings  of  the  3rd 
International  Conference  on  Numerical  Grid  Generation  Conference  to  be  held  in  Barcelona, 
SPAIN,  June  3-7,  1991. 

Cai,  Wei,  and  Chi- Wang  Shu:  Uniform  high  order  spectral  methods  for  one  and  two  dimen¬ 
sional  Euler  equations.  ICASE  Report  No.  91-26,  March  5,  1991,  52  pages.  Submitted  to 
Journal  of  Computational  Physics. 

Banks,  H.  T.,  G.  Propst,  and  R.  J.  Silcox:  A  comparison  of  time  domain  boundary  conditions 
for  acoustic  waves  in  wave  guides.  ICASE  Report  No.  91-27,  August  15,  1991,  25  pages. 
Submitted  to  Journal  of  Sounds  and  Vibration. 

Nicolaides,  R.A.:  Analysis  and  convergence  of  the  MAC  Scheme.  1.  The  linear  problem. 
ICASE  Report  No.  91-28,  March  11,  1991,  18  pages.  Submitted  to  SIAM  Journal  of  Nu¬ 
merical  Analysis. 

Sarkar,  S.,  G.  Erlebacher,  and  M.  Y.  Hussaini:  Direct  simulation  of  compressible  turbulence 
in  a  shear  flow.  ICASE  Report  No.  91-29,  March  13,  1991,  41  pages.  Theoretical  and 
Computational  Fluid  Dynamics,  Vol.  2,  pp.  291-305,  1991. 

Pruett,  C.  David,  Lian  L.  Ng,  and  Gordon  Erlebacher:  On  the  nonlinear  stability  of  a  high¬ 
speed,  axisymmetric  boundary  layer.  ICASE  Report  No.  91-30,  March  19,  1991,  46  pages. 
Physics  of  Fluids,  Vol.  2,  pp.  291-305,  1991. 

Cai,  Wei,  David  Gottlieb,  and  Chi-Wang  Shu:  On  one-sided  filters  for  spectral  Fourier 
approximations  of  discontinuous  functions.  ICASE  Report  No.  91-31,  March  28,  I'jJl,  19 
pages.  To  appear  in  SIAM  Journal  of  Numerical  Analysis. 

Cockburn,  Bernardo,  and  Chi-Wang  Shu:  The  —  RKDG  method  for  tv  j- dimensional 
Euler  equations  of  gas  dynamics.  ICASE  Report  No.  91-32,  March  28,  199:,  12  pages.  To 
appear  in  the  4th  International  Symposium  on  Computational  Fluid  Dynamics. 

Bryan,  Kurt:  Numerical  recovery  of  certain  discontinuous  electrical  ( onductivities.  ICASE 
Report  No.  91-33,  March  28,  1991,  28  pages.  Journal  of  Inverse  Problems,  Vol.  7,  No.  6, 
December  1991. 

Lcisseigne,  D.  G.,  T.  L.  Jackson,  and  M.  Y.  Hussaini:  Non-linear  interaction  of  a  detona¬ 
tion /vorticity  wave.  ICASE  Report  No.  91-34,  April  1,  1991,  27  pages.  Physics  of  Fluids  A, 
Vol.  3,  No.  8,  pp.  1972-1979,  August  1991. 
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Grosch,  C.  E.,  and  T.  L.  Jackson:  Ignition  and  structure  of  a  laminar  diffusion  flame  in 
a  compressible  mixing  layer  with  finite  rate  chemistry.  ICASE  Report  No.  91-35,  April  8, 
1991,  28  pages.  Physics  of  Fluids  A,  Vol.  3,  No.  12,  pp.  3087-3097,  1991. 

Thompson,  C.  P.,  G.  K.  Leaf,  and  J.  Van  Rosendale:  A  dynamically  adaptive  multigrid 
algorithm  for  the  incompressible  Navier-Stokes  equations  ~  Validation  mid  model  problems. 
ICASE  Report  No.  91-36,  June  27,  1991,  32  pages.  To  appear  in  J.  of  Applied  Numerical 
Mathematics. 

Speziale,  Charles  G.,  Thomas  B.  Gatski,  and  Nessan  Fitzmaurice;  An  analysis  of  RNG  based 
turbulence  models  for  homogeneous  shear  flow.  ICASE  Report  No.  91-37,  April  16,  1991,  12 
pages.  Physics  of  Fluids  A,  Vol.  3,  pp.  2278-2281,  1991. 

Shu,  Chi-Wang,  Gordon  Erlebacher,  Thomas  A.  Zang,  David  Whittaker,  and  Stanley  Os- 
her:  High-order  ENO  schemes  applied  to  two-  and  three-dimensional  compressible  flow. 
ICASE  Report  No.  91-38,  April  30,  1991,  44  pages.  To  appear  in  J.  Applied  Numerical 
Mathematics. 

Fu,  Yibin  B.,  and  Philip  Hall:  Nonlinear  development  and  secondary  instability  of  Gdrtler 
vortices  in  hypersonic  flows.  ICASE  Report  No.  91-39,  May  2,  1991,  47  pages.  To  appear 
in  Euro.  J.  of  Mechanics. 

Venkatakrishnan,  V.,  and  Dimitri  J.  Mavriplis:  Implicit  solvers  for  unstructured  meshes. 
ICASE  Report  No.  91-40,  May  6,  1991,  23  pages.  Submitted  to  Journal  of  Computational 
Physics. 

Mavriplis,  D.  J.:  Three  dimensional  unstructured  multigrid  for  the  Euler  equations.  ICASE 
Report  No.  91-41,  May  7,  1991,  29  pages.  To  appear  in  AIAA  Journal. 

Sarkar,  S.:  Modeling  the  pressure-dilatation  correlation.  ICASE  Report  No,  91-42,  May  7, 
1991,  20  pages.  Submitted  to  Physics  of  Fluids  A. 

Smith,  Ralph  C.,  and  Kenneth  L.  Bowers:  Sinc-Galerkin  estimation  of  diffusitivity  in  parabolic 
problems.  ICASE  Report  No.  91-43,  May  7,  1991,  36  pages.  Submitted  to  Inverse  Problems. 

Hall,  Philip,  and  Helen  Morris:  On  the  instability  of  boundary  layers  on  heated  flat  plates. 
ICASE  Report  No.  91-44,  May  29,  1991,  71  pages.  Submitted  to  Journal  of  Fluid  Mechanics. 

Protzel,  Peter  W.,  Daniel  L.  Palumbo,  and  Michael  K.  .4rras:  Performance  and  fault- 
tolerance  of  neural  netivorks  for  optimization.  ICASE  Report  No.  91-45,  June  6,  1991,  33 
pages.  Submitted  to  IEEE  Transactions  on  Neural  Networks. 

Bryan,  Kurt,  and  Michael  Vogelius:  A  uniqueness  result  concerning  the  identification  of  a  col¬ 
lection  of  cracks  from  finitely  many  electrostatic  boundary  measurements.  ICASE  Report  No. 
91-46.  June  11,  1991,  18  pages.  To  appear  in  SIAM  Journal  of  Mathematical  Analysis. 

Banks,  H.T.,  K.  Ito,  and  C.  Wang:  Exponentially  stable  approximations  of  weakly  damped 
wave  equations.  ICASE  Report  No.  91-47,  June  11,  1991,  40  pages.  To  appear  in  Proceed¬ 
ings  of  the  International  Conference  on  Control  of  DPS,  Voran  (July  1990),  Birkhauser. 
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Banks,  H.T.,  D.  Cioranescu,  A.  Das,  R.  Miller  and  D.A.  Rebnord:  Homogenization  techniques 
and  estimation  of  material  parameters  in  distributed  structures.  ICASE  Report  No.  91-48, 
June  12,  1991,  24  pages.  To  appear  in  Proc.  2nd  Conf.  on  Computational  Control, 
Birkhauser,  (August  1991). 

Ou,  Yuh-Roung,  and  John  A.  Burns:  Optimal  control  of  lift/drag  ratios  on  a  rotating  cylin¬ 
der.  ICASE  Report  No.  91-49,  June  14,  1991,  13  pages.  To  appear  in  Applied  Mathematics 
Letters. 

Duck,  Peter  W.:  The  unsteady  laminar  boundary  layer  on  an  axisymmetric  body  subject  to 
small  amplitude  fluctuations  in  the  free-stream  velocity.  ICASE  Report  No.  91-50,  June  20, 
1991,  43  pages.  J.  Fluid  Mechanics,  Vol.  232,  pp.  415-438,  1991. 

Lasseigne,  D.  G.,  and  T.  L.  Jackson:  Stability  of  a  non-orthogonal  stagnation  flow  to  three 
dimensional  disturbances.  ICASE  Report  No.  91-51,  June  20,  1991,  28  pages.  Theoretical 
and  Computational  Fluid  Dynamics,  Vol.  3,  No.  4. 

Overman,  Andrea  L.,  and  John  Van  Rosendale:  Mapping  implicit  spectral  methods  to  dis¬ 
tributed  memory  architectures.  ICASE  Report  No.  91-52,  June  28,  1991,  9  pages.  To  appear 
in  Proc.  5th  SIAM  Conf.  on  Parallel  Computing,  Houston,  TX,  March  1991. 

Tanveer,  S.:  Evolution  of  a  Hele  Shaw  interface  for  small  surface  tension.  ICASE  Report  No. 
91-53.  June  28,  1991,  63  pages.  Submitted  to  Phil.  Trans.  Roy.  Soc.  London. 

Dando,  Andrew,  and  Sharon  0.  Seddougui:  The  inviscid  compressible  Gortler  problem. 
ICASE  Report  No.  91-54,  July  18,  1991,  40  pages.  Submitted  to  IMA  Journal  of  Applied 
Mathematics. 

Nicol,  David  M.:  Rectilinear  partitioning  of  irregular  data  parallel  computations.  ICASE  Re- 
port  No.  91-55,  July  12,  1991,  29  pages.  Submitted  to  Journal  of  Parallel  and  Distributed 
Computing. 

Swanson,  R.  C.,  E.  Turkel,  and  J.  A.  White:  An  effective  multigrid  method  for  high-speed 
flows.  ICASE  Report  No.  91-56,  July  15,  1991,  27  pages.  Submitted  to  Journal  of  Commu¬ 
nications  in  Applied  Numerical  Methods. 

Turkel,  E.,  R.  C.  Swanson,  V.  N.  Vatsa,  and  J.  A.  White:  Multigrid  for  hypersonic  viscous 
two-  and  three-dimensional  flows.  ICASE  Report  No.  91-57,  July  15,  1991,  23  pages.  Pro¬ 
ceedings  of  the  AIAA  10th  Computational  Fluid  Dynamics  Conference,  Honolulu,  Hawaii, 
June  24-27,  1991,  pp.  501-517. 

Speziale,  Charles  G.,  and  Peter  S.  Bernard:  The  energy  decay  in  self-preserving  isotropic 
turbulence  revisited.  ICASE  Report  No.  91-58,  July  17,  1991,  43  pages.  Submitted  to  the 
Journal  of  Fluid  Mechanics. 

Amitai,  Dganit,  Amir  Averbuch,  Samuel  Itzikowitz,  and  Eli  Turkel:  Asynchronous  and 
corrected- asynchronous  numerical  solutions  of  parabolic  PDEs  on  MIMD  multiprocessors. 
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ICASE  Report  No.  91-59,  July  17, 1991,  23  pages.  Submitted  to  SIAM  Journal  on  Scientific 
and  Statistical  Computing. 

Jacobs,  P.A.:  Simulation  of  transient  flow  in  a  shock  tunnel  and  a  high  Mach  number  nozzle. 
ICASE  Report  No.  91-60,  July  18,  1991,  15  pages.  Presented  at  the  4th  Int.  Symposium  on 
Computational  Fluid  Dynamics,  Davis,  CA,  September  1991. 

Thangam,  S.:  Analysis  of  two-equation  turbulence  models  for  recirculating  flows.  ICASE  Re¬ 
port  No.  91-61,  July  19,  1991,  22  pages.  Submitted  to  Journal  of  Fluids  Engineering. 

Nessyahu,  Haim,  and  Eitan  Tadmor:  The  convergence  rate  of  approximate  solutions  for 
nonlinear  scalar  conservation  laws.  ICASE  Report  No.  91-62,  July  24,  1991,  21  pages.  To 
appear  in  SIAM  Journal  on  Numerical  Analysis. 

Seddougui,  Sharon  O.,  and  Andrew  P.  Bcissom:  Nonlinear  instability  of  hypersonic  flow 
past  a  wedge.  ICASE  Report  No.  91-63,  July  25,  1991,  42  pages.  Submitted  to  Journal  of 
Theoretical  and  Computational  Fluid  Dynamics. 

Duck,  Peter  W.,  Gordon  Erlebacher,  and  M.  Yousulf  Hussaini:  On  the  linear  stability  of  com¬ 
pressible  plane  Couette  flow.  ICASE  Report  No.  91-64,  July  29,  1991,  52  pages.  Submitted 
to  Journal  of  Fluid  Mechanics. 

Yakhot,  V.,  S.  Thangam,  T.B.  Gatski,  S.A.  Orszag,  and  C.G.  Speziale;  Development  of 
turbulence  models  for  shear  flows  by  a  double  expansion  technique.  ICASE  Report  No.  91-65, 
July  29,  1991,  26  pages.  Submitted  to  Physics  of  Fluids  A. 

Vatsa,  Veer  N.,  Eli  Turkel,  and  J.  S.  Abolhassani:  Extension  of  multigrid  methodology  to  su¬ 
personic/hypersonic  3-D  viscous  flows.  ICASE  Report  No.  91-66,  August  2,  1991,  24  pages. 
Submitted  to  Internation  Journal  of  Numerical  Methods  in  Fluid  Mechanics. 
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